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Aggresomes suppress microtubule nucleation 1 1 8
The major function of the centrosome in interphase cells is the nucleation and 1 1 9 organisation of the microtubule network (Bornens, 2002) . The ability of the centrosome to 1 2 0 nucleate microtubules can be assayed by the microtubule regrowth assay, in which the Aggresomes prevent cell migration 1 4 6
The microtubule network is remodeled in response to polarity cues. This is exemplified by 1 4 7 cell migration, during which the Golgi and centrosome are re-orientated to face the direction 1 4 8 of cell locomotion. This function of the centrosome can be tested by the wound assay 1 4 9
developed by Hall (Nobes & Hall, 1999) . A strip of cells is removed from a confluent culture 1 5 0 of an amenable cell line and those at the border of this wound will migrate to close the gap. 
8 3
To test whether aggresome formation affected ciliogenesis in an in vivo system, we number being reduced from 65 ± 11 per pit to 15 ± 6 ( Fig. 4I ). We injected 1-cell embryos 1 9 0 with in vitro transcribed mRNA encoding human α -syn, (WT and familial mutants) and GFP 1 9 1 as a control ( Fig. 4 D, E). Larvae were fixed at 2 dpf and assayed for olfactory cilia by 1 9 2 wholemount acetylated tubulin staining ( Fig. 4 F, G; again familial mutants show same result 1 9 3
as WT α -syn). Cilia numbers were much reduced (11 ± 3.6 vs 41 ± 5.3 per pit) in the 1 9 4 olfactory zone when the embryos overexpressed α -syn, any variant (Fig. 4H ). The remaining 1 9 5 cilia were reduced in length, by approximately 50% from 8.4 ± 0.49 µm to 4.7 ± 0.71 µm 1 9 6 ( Fig. 4J ). The gross anatomy of these embryos was otherwise normal (Fig 4D, E ; data not 1 9 7
shown). Absence of cilia may be expected to cause other defects during embryogenesis, for 1 9 8 example hydrocephaly, left-right asymmetry defects and pronephric cysts. We did not 1 9 9
observe these defects. However, the effect on ciliogenesis at the olfactory pits was mild at 24 2 0 0 hpf. We therefore suspect that accumulation of α -syn is required over several days to inhibit 2 0 1 ciliogenesis and so earlier stages escape the effects of aggresome-induced cilium loss. the simplest and most likely explanation for this effect.
1 5
The centrosome is the main microtubule organising centre in the cell survival. A polarised microtubule network is essential for the rapid trafficking of organelles 2 3 0 and vesicles, especially those containing neurotransmitters that need to be transported to 2 3 1 synapses, and the recycling of materials involved in neurotransmission.
3 2
Nearly all cell types make a cilium but neurons are one group of cells that contain 2 3 3 both unciliated (and centrosome possessing) sub-types and ciliated (acentrosomal) subtypes.
3 4
Our results show that aggresomes can prevent a cell from turning its centrosome into a 2 3 5 cilium. In Parkinson's disease, this may be relevant to those cells that undergo ciliogenesis.
3 6
An early symptom of Parkinson's disease is loss of smell and anosmia may precede other antimitotic mix for RPE1-hTERT). Overexpression was achieved at 72 hours from the time 70% confluency the samples were processed for the respective condition (MG-132 treatment 3 2 6
or overexpression of α -syn). The plate was incubated on ice for 30 min then pre-warmed 3 2 7 media (37°C) was added. Samples were fixed at different time points ranging from 0.5 3 2 8 minutes to 25 minutes, depending on the cell line, including immediately after 30 min on ice.
2 9
Cells were fixed for 10 min with methanol (-20°C), washed with PBS and stored in PBS. to form aggresomes. The media was replaced the following day with serum free media;
3 3 6 samples were incubated for 24 hours to induce cilia formation. Cells were fixed using 4% 3 3 7
(v/v) formaldehyde (FA) for 10 min. FA was aspirated and cells were washed with PBS.
8
Samples were stored in 0.2 % Triton in PBS until they were processed for 3 3 9
immunocytochemistry. 
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